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.FOREWORD

" This report is a preliminary effort toward developing

a bibliography on _systems analysis in health man.

power education. It was prepared by Dr. CharlesD.

Flagle of Johns Hopkins University at the request of :
the~Division—of -Manpower-Intelligence:~Comments~---~ A
and suggestions on additional items that might be

included in a later bibliography will be welcome.

William A. Lybrand, Ph.D.

Director,

Division of Manpower Intelli:
gence '
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SYSTEMS ANALYSIS IN HEALTH MANPOWER EDUCATION

- [P ——

A Bibliography

Preface

There is a large and growing literature devoted to the education of manpower

e for_the_health.services._Developments in.the delivery of health services-are reflected-—-- -
in the changing roles of existing professions and in tHE evolition of new personnel..

categories. These in turm impinge on the substan‘ce of teaching and on the
phitosophy and organization of LdUCHlIOI‘IﬂI programs.

" Some of the analytic writing in the area reveals an cffort to base decisions about
health manpower ecducation on recognition of education as an eclement or
subsystem in the totrl system of health services. Where consideration is given to the

goals of education and to the scarch among alternatives for the best allocation of

resources to meet those goals, the effort may be classed as systems analysis.

On review, it must be concluded that there is not, at present, a systematic body
of literature in the area. Few of the papers uncovered in our search make reforence
to others, None report a full scale systems analysis. Nevertheless, systems concepts
have inspired enough activity to lustify collecting a group of papers mto a
bibliography.

There is a sequence of steps in the formal process of syslems analysis: {1) the
recognition of a system and its objectives, (2} the identification of controllable and
uncontrollable variables and their effect on outcomes, (3} the -synthesis and

-evaluation of alternative strategies for use of resources 1o achieve objectives, (4) the
selection of an optimal sirategy in terms of benefits and costs. The process is
accompanied characteristically by attempts at quantitative expression of outcomes
in terms of measures of effectiveness and by the development of a model to portray
the relationship between these measures of effectivencss and the variables unde:

.control of a decision maker. ’

The principal aim of the bibliography is to examine the reported state of the art
in application of .systems analysis to health manpower education through an
extensive scarch of the literature.” Anticipating that there would be few, if any,
complete systems analyses, covering all the steps of the process, we have admitted
those papers which make a conscious effort at a systems formulation of a problem

s s

in health manpower edycation and attack at least one of the steps in the systems

. analysis process. About 30 papers meeting this definition have been found. These
divide into categories; first the set of general studies covering any type of personnel
-and several aspects of organization; second, those sets that deal with specific
personnel groups.
. Anumber of the papers are abstracted in Section D of the bibliography, chosen
on:the basis of their Hlustration of some aspects of systems analysis methodofogy.
Together the abstracts illustrate the-range of interpretation of the term systems
analysis and the pioneer cffort to make useful application of it.

[ . ' .
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Confining the bibliography to entries dealing direclly with health manpower
~gdivEition would eliminate - number-of - references-of ~use .. for.. future.. analysis. ...

Therefore, the specifications have becn broadened to include selected systems
_analysis of twoother kinds: (l} those related to manpower training in ficlds other
than health, where the approach might be carried over 1o health manpower, and (2) .
those related to manpower planning, where the analysis has implications for
numbers of people needed 1o be trained 2 various skill levels. ‘

A wide range of sources has been searched for all work bearing on systems.
1rmlysis in mdnpowér cducatio'n Index- Medicus. ERIC, Intcrnational Abstracts in

health, cducation, operations research, and managemcm science h:we been a useful
source of material.

in addition 1o formal searches; conducted by Joan Peterson, Rescarch Assistant,
many suggestions for inclusion in the bibliography have come from colleagues
working in the field of health manpower. We are indebted 'to John Stringer of the
Institute for Operational Rescarch, London, for several contributions; also to Miss
B. W. C. Sammis, Librarian of the Ministry of Health and Social Security in
England, who made available the facilities of the Ministry’'s Library and the
excellent material contained in Hospital Absiracts; and to Elizabeth Martinsen and
Wanita Tesar, Librarians of the Burcau of Heatth Manpower Education and the
Johns Hopkins School of Hygiene and Public: Health, rcspcctlvcly, who made
help ful suggesiions for the bibliography.

Considering the diversity of soutces of material, it is unlikefy that-all papers
worthy of inclusion have been found. Lt is hoped that the bibliography will be
revised and brought up to date in due time.

£y

-

May, 1973 S Charles D, Flagle

ERIC .~ .
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A.SYSTEMS ANALYSIS IN HEALTH |
" MANPOWER EDUCATION

1. GENERAL - - :
Confrey, E. A. Health manpower planning: the educational implications.
In:Conference on Health Manpower Planning and Development, Oklahoma City,

=971, Broceedings:..an . invitational.. conference. . Oklahoma -City,.Department .of e

Mealth Administration, Schoo! of Mealth, Univessity of Oklahoma Mcd1ca| Center,
1971, p.1-12,

Grinker, R.R. Biomedical Ldunuon as a systcm Archwes of General Psychia- %
try, 24:291-97, Apr. 1971,

Hartman, Gerhard. The education and training of health personnel {the Duluth -
Superior area). \n his: A systems approach to the study of health manpower - a
research document. lowa City, Graduate Program in Hospital and Health
Administration, College of Medicine, The University of lowa, 1968. p.126-55.

National Institutes of Health. Bureau of Health Manpower Education. Office of  *
Program Planning and Evaluation. The us¢ of analytical techniques In the
managemenr of programs ol health manpower educar:on Bethesda, Md. 1971,

p. 70..

The roie of the NiH in fostermg the dpplication of systems analysis by academic
medical centers; proceedings of a conference at the National Institutes of Health,
Bethesda, Md. 1971. Bethesda, Md., Office of the Associate Director for Program
Planning and Evaluation, National [nstitutes of Health, 1971. 165 p. (NIH
Publication No. 72-14) '

Stanford University School of Medicine. Medical Facnlmes PIanmng Group. %
Clinical teaching and health care systems: models-and cvaluation: a report to the
Commonwealth Fund. Stanford, Calif. 1969. 284 p. .

Wilson, Richard, Wolfson, W., Centner, S., and Walter, }. R Syslcms analysnsln *
hiealth sciences educational planning. Canadian Medical Association fournal,
100:715-23, 19-Api 1969, \

Yett, D.E., Drabek, Leonard, Kimbell, Larry, and Intriligator, Michael, The * -
development of a micro-simulation model of hiealth manpower supply and demand.

In: Conference on.a Health Manpower Simulation Model. Proceedings and Report.
/. 1. Washington, National Institutes of Health, Burcau of Health Manpower

Education, Division of Manpower Intelligence, 1970. p. 9-208,

2. PHYSICIANS :
Allender, ].S., Bernstein, LM., and Miller, G.E..Differential achievement and
differential cost in’ programmed instruction and conventional instruction in internal
" medicine. fournal of Medical Education, 40°525-31, Sept. 1965,
Health Sciences Functional Planning Unii. The chmcm‘ training model, Toronto,  *
-University of Toronto 1969, 74p. ) I

* Papers marked on the ngh; are abstracted and included in a2lphabetical order in _Senion D. -"\
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Kelso, AGF. Application ol systems analysis to development of educational
prc1g1m5 “TOT T ESIRGPALNIE pliysicians—ournal o1 the ‘Amr.'r.rcun ~Osteopatitic-——— N
Association, T1:448-52, Jan. 1972, i e
Wing, Paul. Planning and decision mahing for medical education: as analysis of %
costs and benefits. Berkeley, Fard Foundation Program for Rescarch in University
Administration, University ol Catifurnia, 1972. 188p. {Paper M-28)

3. PHYSICIANS’ ASSISTANTS

Adamson, T.E. Critical issues in the use of physieian associates and assistants.
~American journal of Public-Heafth, 61:1765-79, Sept. 197 boo s o e e

Dumas, N.S., and Muihbard, |.E. A methodology for optimizing the training

and utitization of physical therupy personnel. Gainesville, Fla., Regional Rehabilita-

, Hon Rescarch Institute, Unwcrqlly of Florida. 1970. 59p. (Rchablhnllon Research

Monograph No., 4} .
Gravensiein, 1.S., and others. Analysis and forccasting of anesthesia manpower *

in Cuyehoye County, Ohio. Cleveland, Opurations Rescarch Department, _ase- ’

Western Reserve University, 19720 144p. (Technical Memurandum No 239}

. 4. DENTISTS

Br:lmblclt. R.M., Johnson, ].N., and Marshzi, D.C. Systems cnglncerlng a new .
" resource for dental education. Journef of Dental Education, 35:469-13, Aug. 1971.

Siskin, Milton. Seales Tor o evaluation of administration, Taculty, educational
progian, snd product of a school of dentistry. fournwt of Denial Education,
+32:441-45, Dec. 1968. '

Tryon, A. F. Diffusion of innovation in dental education. 1. An analysis of lhc
system. fournal of Dentat Education, 35:41-50, Feb, 1971,

5. NURSES

Beal, B.B. The schoot nurse role + a changing congept - use of system analysis in
progr'lm planning. Journal of School Fleaith, 40:189-91, Apr. 1970, '

Masson, S.N. A systems approach to educations and training of nurses. Nursing

- Tines, 66:Suppl. 97-99, 9 Julv 1970. Also abstrdctcd in “ospital Absiracts, 10-
abstract 1784, Dec. 1970.

Melbin, Murray and Taub, D.L. The hlgh cost of rcplacmg a nurse, Hospitals,

40:112-32, 16 Oct. 1966. _
_Moores, Brian. The allocation of student nurses 10 match patient requirements *
in different. hospitals on the assumption ihat a shortage of staff icads 16 increased
. wastage. Baltimore, The Johns Hopkins University, 1971. 310p. (Thesis - Johns
Hopkins Universily)

Moores, Brian. Palterns of student nurse wastage. imernat:onuf Journal of -
Nursing Studies, 8:61-71, Feb. 1971, , . i

O’Malley, C.D. Application of systems engincering in nursing. American fournal
of Nursing, 69:2155-60, Oct. 1969,

Wolfe, Harvey. Optinel fength of training for « female nursing aide. Baltimore, ¥
The Johns Hopkins University, 1962. 100p. (Thesis (M.S.) Johns Hopkins
University) T "
* Papers marked 90 the fight are abytracted and included in alphai)cl.icai order in Section D.
7.9 |
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6. LABORATORY AND RADIOLOGY TECHNICIANS
Charles, Gerald, and Stimson, 3.H. Evaluation of « health techniciin training
= eprograim., “San- Francisco,” Mlealth Systems” Planning and Research Group, Veterans -
Administration Hospitals, 1972. 15p, {Working Paper No, 2}

Farmer, P.)., Shipp, P.)., and Wiseman, H.C. The recruitment, length of training
and success rates of student radiographers in Scotland. London,'lnstitutc for
Operational Research, 1970, 8p. {IOR/526) '

Tomlinson, R.M. Conceptual model for considering utilization and cducalion of
medical faboratory personnel. Amercln fournal of Medical Techinology, 36:67-74,
Fcb. 19?0.

7. FACILITIES : b

Smith, D.E., and Wagner, W. G. Space spacc* planning and cost estimating medel
for hrgb‘wr education. BerKeley, Ford Foundation Program for Research in
University Administraton, University of Catifornia, 1972. 77p. {Paper P-34)

.B.SYSTEMS ANALYSIS IN EDUCATION

Agard, |., and Vautier, ). Recruitment and fong-term carcer planning by use of
simulation and of lincar programming. Rewue " Francaise d’lnforma!fque et de
Recherche Operationetle, 11:71-82, Aug. 1968. {Fr.)

Alper, P., Armitage, P.H., and Smith, C.5. Educaticnal medels, manpower,
planning, and control. Operational Research Quarterly, 13:93-103, June, 1967,

Andes, John. A systems approach to university organization. Gainesvitle, Fla.,
Institute of Higher Education, University of Florida, 1970, 85p.

) Balinsky, Warren and Reisman, Arnold. A taxonomy of manpower- cducatlonal
planning models. Socio-Economic Planning Sciences, 7:13-17, Feb. 1973. '

Caldwell,. M.S. An approach 1 the assessment of cducatlonal planning.
Educational Tecfmofoyy, 8:5-12, 15 Oct. 1968.

Corazzini, A.J. The decision to invest in vocationa! education: an analysis of
costs and bencfits. fournul of Human Resources, 3:Suppl. 88-120, 1968,

Feldman, Paui and Singer, N.M. Benefit-cost analysis of public programs for
cducation and training. Socio-Economic Planning Sciences, 4:283-89, June, 1970

Fruncis, N.D. Contro/ concepls in educational planning. Dublin, Department of
Computer Scicnce, Graduate School of Engineering, Trinity College, 1971, 30p.

Heos, |. R. The technigues at work in education and health. In his: Systems
analysis in public policy - a critique. Berkeley, University of California Press, 1972
p. 14792, :

Huff, R.A. A systems approach to decision- makmg in higher education.
Boulder, Colo., Management Information Systems Program, Western Interstate
Commission for Higher Education, 1969. 6p.

judy, R.W., and. Levine. |.B. 4 new too! for educctional admm.'s!rarors -

“educational efﬁc:ency throudh s:mufanon analysis. Toronto, University of Toronto
Press, 1965, 33p. !

' P.‘lpcrs marked on the rlght are abslracted and inctuded in alphabetical order in Scction D.
\ . . 3
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Kidder, D.I. Review and synthesis of research on munpower forecasting for
voc.:rinmu' fuhn.ru.rf' :-dumnon Cn!umbus. Ohlo tRIC Cluarin;,housc on Voc.l

The Ohiv State Umw.mly. 1972. 55p.

Kodama, Fumio. An approach tu the analysis of vocational educativn and
training requirements. Munugement Scienrce: Application, 17:B8178-91, Dec. 1970,

Levine, A.S. Cost-benefit analysis of the work experience program, rescarch
strategy. Weltare in Review, 4:1-7, Aug-Sept. 1966.

McNamara, ).F. Mathematical programming applications in cducational plan-
ning. Socio-Econoniic Pfunnmg Sciences, 7:19-35, Feb. 1973,

E

Orginization for- Economic Coopefation and Oevelopment., Mefpods and”

Statistical noeds for educationut planning. P.lflb,#!967 368p.

Shephard, W.B. Operations rescarch in. eHicition. Managemem Science,
11:CE3-14, Feb. 1965,

Sisson, R.L., Brewin, C.E. and Renshaw, B. H. An introduction to the
educational-planning-programming-budgeting  system. Educationu!  Technology,
12:54-60, 12 Feb. 1972,

T Swansen, AN, and Lamitie, R.E. Proicct 1990: educational plinping it the
merropolitan level. Socio-Economic Planning Sciences, 5:535-45, Dec. 1971,
vidale, R.F. Some cautions in applying systems analysis to education. fournal
of Enginecring Education, 59:837-40, Mar. 1969,
Wagnér, W.G., and Wcathersby, G.B. Optimality in college plunning: a control

‘ theoretic approach, New York, Ford Foundation, 1971. 22p.

Wales, C.E. Educitional systems design. fournal of Engineering Education,
59:84+-49, Mar. 1969. :
Wiseman, Jack. Cost-benefit analysis in education. Southern Economic journal,

32:Suppl. 1-12, 1965,

C. SYSTEMS ANALYS!S IN HEALTH MANPOWER
§

Acton, Jan and Levine, Robert. State heaith manpower planning: a policy
overview. Sanla Monica, Calif., The Rand Corporation, 1971 28p.

Baker, T.0. Dynamics of health manpower planning. Medical Care, 4:205-11,
Oct.-Dec. 1966, . '

Blumberg, M.S. Sysicms analysis and heaith manpower; medical manpower -
t]:Ontlnutng crisis. Journal of the American Medical Association, 201:856-57,115¢ept.

367.

Buttcr, Irene and others. Health Manpower Research. v. 1. Ann Arbor, Mich.,
Burcau of Hospital Administration, School of Public Health, Univérsity of
Michigan, 1967. 62p.

Chacko, G.K., cd. The recognition of systems in health services, proceedmgs of
the symposium on health, Washington, 1969. Arlington, Va., Health App!rcaf.lons

. Section, Operatiuns Research Socicty of America, 1969. 415p,
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Conference on a Health Manpower Simulation Model, Bethesda, Md., 1970, v,
i. Conceptualizution of a health manpower simulation modef. Washington, National
= It T 188 B0 HEI th; Bhreali 6 HEilih Manpoweér Educauon, Division of Manpower -
Intelligence, 1970. 208p. o
Conference on a Health Manpower S!mulallon Model, Bethesda, Md., 1970. v.
2. Methods for building a health manpower simuiation model. Washington, National
Institules ol Health, Bureau of Health Manpuwer Education, Division of Manpower
" Intelligence, 1970. 130p.
Flagle, C.D. Operations research in the health services. Operanons Research,
IO 591-603, Sept-Oce. 1962, v T -
~~Hartian, Gerhard. A 3ystérs dpprodch fo the siady of hoalth 1 manpower verea
resegrch  docurnent. towa  City, Graduate. Program in Hospital and Health
Administration, College of Medicine, The University of lowa, 1968, 340p.
Hoff, Wilbur. Resolving the health manpower crisis - a systems approach to
utilizing personnel. American fournal of Public Health, 61:2491-2504, Dec. 1971.
Jones, M.H., Struve, C.A., and Stefani, Paula. Health manpower in 1975 -
_dernand, supply, and price. In: National Advisory Commision on Health Manpower.
Report, v. 2. Washington, U.S. Goverminent Printing Office, 1967, p 229-63.
Kissick, W. L. Mealth manpower in transition. Mitbenk Memorial Fund .
Quarterly, 46: Suppt. 53-90, Jan: 1968,
Kissick, W. L. Effective utilization: the critical factor in health manpower.
American joumal of Public Health, 56:23-29, Jan. 1968.
Rosen, S.M. Upgrading and new careers in health. Socia/ Pohcy, 1: 15 ’24
Jan..Feb, 1971,
Shipp, P.J. Manpower planning in the Scottish National Health Service. London, = *
- Tavistock Institute of Human Relations, 1971. 33p. (1OR Health Report No. 5}
Shuman, L.}., Young, J.P., and Maddor, Eliezer. Mgnpowér mix for health
services: a prescriptive regional | plannmg model, _Hedlth...Services - -Researc i,
6:103-19, Summer 1971. '
Sturm, H.M. Technological dcvelopments and their effects upon health
* manpower. Monthly Labor Review, 90:1-8, Jan. 1967,
’ Walker, ).W. Models in manpower planning, one objective: increased under- -
standing. Business Horizons, 14:87-95, Apr. 1971, .
Yett, D.E., Drabek, L., Intriligator, M. D., and Kimbell, L] Health manpower
planning: an econometrlc approach. Health Services Research, '.-’ 134-47, Summer
1972, ' -
Zemach, Rita. A model of health-service utilization and resource allocation.
. Operations Research, 18:1071-86, Nov.-Dec. 1970, : ' -

D. ABSTRACTS

Alper, P., Armitage, P.H., and Smith, CS. TSducational models, manpower,
planning, and control. Operationai Research Quarterly, 18:93-103, June 1967,

o Theleducational system is described in terms of its structural elements by two
basic equations that relate the number of teachers and students at some level of the

* Papers marked on the right are abstracted and included in alphlabcli'cal order in Section D.
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training process to rates of transition into that level by transition from outside or
from other levels. In this way grojections can be made of future states of the
systems, i.c.,, numbers ol students and teachers at cach level, given knowledge of
present states and the factors that influence transition. Such a model is to “be
regarded simply as a 1ol which permits some estimation of the outcomes of
possible Tulure courses of action.” Two basic approaches are considered: first the
estimate of future nanpower needs, with parameters adjusted to control admissions
and transitions along a traiecrory Lo meet needs; second a projection of numbers of
educated persons emerging from specific sets of training resources. The datter .
approach recognizes that training to meet manpower needs is not the only goal of
the educational system. The need 1o state targets and to define an objective
function which embodics preferences wilth respect 1o possible conflicts among
targets is discussed.

Caldwell, M.S. An approach to the assessment of cducallonal planning. Educationat
Technology, 8:5-12, 15 Oc1. 1968.

A procedure is developed for evaluating the planning of change in educational
settings. The purpose is first L0 provide 3 framework within which the concept of
plans assessment might be viewed, and then to suggest a systemalic approach,
including an illustrative set of evaluative criteria, for implementing a plans
assessment. The author builds on the notion that impfovement or change procecds
wirough the following phases: {1) identification and priority ranking of needs, (2}
development of broad strategies and specific plans for meeting selected nceds, {3)
impiementation of the sclecled approaches, and (4} assessment of outcomes. This
broad .scheme does not recognize cxplicitly the difficult step, internal to the
development of strategics and plans (phase 2}, of choosing from among alternatives
the plan 1o be implemented. To fill this gap, the author proposes a Program
Selection Process in which major decision points are recognized: first to select a
strategy from available alteérmatives, second to select a preliminary plan based upon
that strategy, then to accept or reject a fully explicated form of the plan. Each
decision is proceded by a step of plans assessment, testing the plan for such criteria
as relevance, legality, congruence, legitimacy, compalablllty, balance, practicality,
and cost/cffectiveness.

Farmer, P.|., Shipp, P.)., and Wiseman, H.C. The recruitment, length of training
and success - rates OF student radiographers in Scor!and London, Institute for
Operational Research, 1970, 8p. (IOR/526)

The purpose of the study is to assess adequacy of the number of trained
radiographers in Scotland. The method used is cohort analysis, which follows the
progress of a group of students entering training. Factors affecting the supply of
newly qualified radiographers are the rate of intake of new students, the wastage
(dropout) rates and duration of training for successful completion. In actual .
numbers, radiographers in Scotland incrased From 475 to 575 whole time
cquivalents. between 1962 and 1969. Wastage rates are 8-10%, and- 39% of the .
students require more “than 2 /2 years t0 complete the 2-year program -

- successfully.

-
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Francis, N.D. Comtrol concepts in educationdl planning. Dublin, Déparlmenl of
Computer Science, Graduate School of Engineering, Trinity College, 1971, 30p.

The author proposes the useflulness ol'a model of system dynamics for planning
administration of educational systems. The student flow, teachers, and equipment
are the input variables and thw oulpwis are expressed as the inventory of personnel
with various qualifications, and as losses to the inventory through death and
crigration. The model used-is 7 closed loop control system with_some decision
point for controlling flow of inputs. Concepts of observability, controllability, and
stability are introduced. Mathematically, the nodel is represented as a vector
matrix differgntial cquation. What is controllable at any point in time'is the rate of
inputs, e.g., New students or teachers per year.

The model and approach are admittedly- teniative, for the presence of human
beings in the syslem may intervene in some as yet undefined way to alter system
behavior from that predicted by models developed around physical or mechanical
systems. The models proposed are conceptual and mathematical, and it is assumed
their complexity would increase with attempted application to educational systems.

Gravenstein, ].5. and others. Analysis and forecasting of anesthesia manpower in
Cuyahoga County, Ohio. Cleveland, Operations Research Department, Case-Western
Reserve University, 1972, 144p. (Technical Memorandum No. 259}

~ The purpose of the study is 10 develop a ten-ycar plan for recruitment and
training of anesthesia manpower.

On the basis of task analyses of the ancsthesia function in hospitals and
forecasts of nced for anacsthesia manpower in Cuyahoga County, Ohio, an
approach to recruitment and training has been developed. :

_ Analysis of pre-, intra-, and post-operative tasks yields division of personnel into
three categories: .

[. A low category (sic}, requiring little educallon, pcrformmg essential
supportive tasks.

2. An intermediate catcgory at college level in biological sci_ences, physiology,
pharmacology, and cnough engincering to handle any cmergency repairs of
equipment,

3. The highest category requiring a physician trained in anesthesiology.

To fill the need for Cagetory 2, an undergraduate curriculum was developed and

offered in Spring 1971,

A survey of thc present votume of surgery, anesthesiz procedures, and
ancsthesia manpower resources in Cuyahoga County was made. Forecasts of the .
volume of anésthesia 10 1980 were made by multiplication of age/sex specific
surgery rates by age/sex_population groupings projected to 1980.

Grinker, R.R. Biomedical education as a system. Archives of General Psychiatry,
24:291-97, Apr. 1971.

The author 1akes a system-theoretic view of b|orncd|cal educalion, arguing that
there exists a core ared of knowledge basic for all biomedical students independent
of specialty or career goals. This is a knowledge of the health-illness system, the
process of lifc over a continuity of time, the phases of development and regression,

ERIC - -
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progressing from infancy through childhood. adolescence, and adulthood 10 the
stage of aging with iflaess characteristic of the wearing process.. The sysiem ol
cducation proposcd is « multidisciplinary experience apprqbriatc 10 cach phase ol
the'life cycle. The concept draws on the potions of i Beperal sysiems theory which
sees physical nature characierized by randomness and disorder. while living sysiems
create order in the directivn of their goals and norms through sensing, communica-
tion, and fecdback mechanisms,

Health Sciences Functional Planning Unit. The clinical training model. Toronto,
University of Toronto, 1969, 74p.

The Health Sciences Functional Planning Unit has developed a mathematical
model, given the acronym TRANEE, a computer based simulation of the
interaction of faculty, patients, and students in the training of clinical specialists
and other health professionals. Variabtes treated are:{1) the number of students to
be trained, {2} the number of patients available for teaching purposes, (3) available
faculty time, and (4) the educational experierices to be provided in the program. In
the model onc variable can be treated as dependent with the other three treated as
independent for a particular analysis, ¢.g., given specification of necessary clinical
experiences and available faculty time. the number of students trainable can be
estimated. Precise rules and forms for gathering input data are given. Outputs from
thc modef may be program resource requirements or specification of program’

) oonlcnl. An Jlluslranvc evatuation of use of the model is given for the gynecology
program, in which the effects of changing various constraints, e.g., increasing the
number of clinical clerks, is given. The TRANEE mode! demonstrates the capability
of simutation o permit the planner to test the influence of variables undcr control
and to dcmonstratc the sensitivity ol-outcomes to constraints.

Judy, R.W.. and Leving, |.B. A new toof for educational administrators; educational
efficiency through simulation analysis. Toronto, University of Toronto Press, 1965.
339‘ -
The high cost of higher education, and its great benefits, force careful
consideration of the task of resource management. The formulation of an objective
function for a university, expressing level of achicvement in activities is related to
an education function which expresses the relationship between activity levels and
resource requirements. By means of a system simulation model, which includes the
interaction of activity levels, uncontrollable variables, sysiem parameters and
resource requiréements, it is possible to make estimates ©f resource requirements for
specific sets of aclivity levels, of to identify possible activity levels within the
constraints of jimited resources. The time estimated to construct a university
simulation is about two man-ycars for an expericnced model building team.

Moorgs, Brian. The alfocation of student nurses 10 match patient requirements in.
d:fferj'm hospitals on the assumpnon that a shortage of staff leads to increased
wastage. Baltimore, The Johns Hopkins University, 19?] 310p. {Thesis - “Johns
Hopkins University)

The problem of “wastage” or dropout of siudents from nursing training
programs s .recognized  as a serious one in hospitals in Great Britain. On the
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hypothesis thal--waslage is cxacerbated by excessive nursing workloads, an
algorithm is develaped for distributing student: nurses in clinical training among
hospitals, 50 as 1o minimize the costs associated with wastage. Data arc gathered on
labor turnover and workloads in a sample of hospitals. Data on current hospital
aperations do not suppart the hypothesis 'that current workloads are positively
correlated with 1urnover. Application of the nsmgnmént aigorithm js not justified
under present circumstances; however, the dala on turnover is useful in plannlng
recruitment rates for lralrung programs.

National Institutes of Health. Bureau ©of Health Manpower Education. Office '
of Program Planning and Evaluation. The use oOF analytical lechniques in the
management of programs of heaith manpower education. Bethesda, Md., 1971,
70p. - :
The purpose of this internal document of the Bureau of Health Manpower
Education js to explore the applicability of several quantitative, analytical
techniques to the problems of health manpower education. Four categories of
analytic process are recognized: Systems Analysis, which is interpreted as the study
of decision processes, e.g. objectives, aiternative strategies, estimated outcomes;
Economic Analysis, which is interpreted as the study of financial factors,.e.g., cost,
price, expenditures; Statistical Analysis, which is interpreted as the study of data,

.e.g., supply of manpower, trends, requirements; and Logical Analysis, which is

interpreted as the study of concepts and symbols, e.g,, terms, definitions, meaning,
inference, vahduy

Examples of cach of these approaches in activities related to health manpower
are given. Recommendations .are made to expand analytic capabilities in program
management 1o improve decision making and, whenever feasible, to formulate

~ major program-management problems in a systems analysis mode.

- Shipps P.). Manpower planning in the Scotlish National Health Service. London,

Tavistock Institute of Human Relatons, 1971, 33p. (IOR Health Report No.5)
Concern for adequate health manpower prompted a set of seminars in 1969,

Participants in the seminars concluded that a Manpower Planning Unit should be

established to advise the Scottish Home and Health Department. The approach s to

_define a Manpower Process as those activities that relate to manpower recruitment,

training and control. A modei is developed for a proposed -manpower pianning
system. The model begins with the population and jts environment, present and
future, producing health needs. Manpower requirements are assessed 2nd compared
with projected manpower production. A gap between nced and supply signals a
need for change in training rates or recruitment policy. It is emphasized that
manpower pianning is integral to health service planning,

Methadology is presented for forecasting future manpower needs, staff learning

rates and recruitment and training rates. The planning model is appiied to nurse

E

staffing in Dumfries, an exercise which reveals a need to increase recrunment by
increased training or drawing from outsrcle
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Stanford University School of Medicine. Medical Facilitivs Planning Group. Clinical;
teaching and heaith care systems: models and evaluation: a report to the .

Commonwealth Fund. Sl.lnlord Calif., 1969, 284p.

The Medicai Facilities Planning Group has undertaken a study toward design of
a hospital and ambulatery care center for Stanford University. Systems analysis is
proposed as the approach because of the complexity of health Systems and the
costliness of experimentation. Central to the approach is the ¢reation of a model of
the SYsSLem, one that represents it as i composite of subsystems \girhosc performance
and interactions can be described.

In the first chapter, co-author, G.R. Murray, Dircctor of the Group, develops a
clinical 1eaching model which recognizes the fundamental characteristics of training
taking place within the context of patient care service. The model describes a
teaching program as a sct of required sub-programs, the number of students
entering each sub-program, and the clinical activities. Clinical activitics are defined
in terms of resources required for clinic function and teachingservice tcam
composition. Within the constraints of program requirements and team composi-
tion, various configurations of clincial experience can be evaluated for such
resource requirements as faculty hours, new patient experiences, clinic hours.
Comparisons are made of facilities and personnet requirements for several mixes of
outpatient and inpatient clinical experience.

Other chapters deal with operating procedures in nursing units and ancillary
services. There are several gencral models of health care systems, without specific
reference 1o manpower education.

Tomlinson, R.M. Conceptual model for considering utilization and cducation of
medical laberatory personncl. American fournal of Medical Technology, 36:67-74,
Feb. 1970.

" The problem discussed is the transition of the medical laboratory field from one -
of stability in structure to one of growth in size and in the number of Jevels and
specialties of practitioners. Such periods of transition’ produce uncasiness among
participants as their ultimate role is Sought in the ncw organization form. The
approach is by construction of a model relating the inputs or components of the
system to those outputs which reflect the goals of the system. The model is based

on the Taxonomy of Educational Objectives; Cognitive Domain, of Bloom ct al.,
which progresses from (1) knowledge lhroUgh (2) comprehensmn, {(3) application,

{4} analysis, {S) synthesis to {6) evaluation. A taxonomy of fuctions jn the
" medical laboratory is constructed, ranging from laboratory procedures 1o diagnosis.

The capabilities or educational levols required for these Functions arc set forth and
corresponding sets of personnel tevels are defined, ranging from laboratory aide to
pathologist. The purpose of the mode! is to define preparations required for each
personnel level and to identify additional competencies required for the next higher
level.
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Wilson, Richard, Wolfson, W., Centner, S,, and Walter, ).R. Systems analysis in
health sciences educationa planning. Canadian Medical Association fourndi,
100:715-23, 19 Apr. 1969, :

Systems analysis is defined as a specific approach to decision making, carricd
out in four steps: (1} ascertaining and understanding objectives (2} determining
constraints, (3) generating and eclaborating alternatives and (4) estimating costs,
benefits, and risks of feasible alternatives. Step 3 requires exploration of the
relationships between resource inpuis and measures of ocutpuis which reflect
objcctives of the systems. To implement this process a computer based simulation
model has been deveioped to examing the resource implications of alternative
cducational programs. In a simulation of undergraduate medical cducation, student
contact hours with teachers and with paticnts are determined for scveral forms or
organization. The major comparison is between a traditional deparimental
curriculum and a new systems curriculum. Increases in contact hours arec demon:
strated for the [atter. The number of exposure hours of patients and the number of
teaching beds are also calculated.

The requirements for successful systems analysis include receptivity of decision-
making to forma) analysis, a willingness to explore objectives and provide access to
data, and an understanding that systems analysis does not makc decisions but
makes decisions easier to make.,

Wing, Paul. Planning and decision making for medical education: an analysis of
costs and benefits. Berkeley, Ford Foundation Program for Research in University
Administration, University of California, 1972. 188p. (Paper P-28)

The paper approaches the problem of allocating resources to and among
programs at public medical schools. A premise underlying the decision process is
that change in emphasis in medical education can occur only slowly. A distinction
is madc betwecn political decision making, wherc no agrecmenis exist about
objectives, and cconomic decision making, where market forces diminish political
influence. Several forms of economic analysis are discussed as a basis for planning
and decision-making in medical education: systems analysis and cost bencfits. The
distinction is made that_the former requires knowledge of the internal function of
the system.

Estimates are made of operalmg costs cost trends and capital costs of medical
cducation. A detailed analysis is made of floor space utilization in terms of numbers
of students, facuity and interns, and type of school. Estimates of totai direct cost
per student per vear are in the neighborhood of $4,600, of which slightly less than
60% is borne by federal and state governments. The efforts and difficulties of
measuring public bencfits of medical education are reviewed. The state of
measurement of health benefits does not permit a cost benefit analysis of medical
education, nor does it permit 2 conclusion favoring increased physician training
under Public support.. The paper reveals the nced for- more rescarch on the
determinants of health and the development of sensitive health: indices. In the
meantime, since medical cducation will continue, studies should continue of the
process of medical gducation and its support,
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Wolle, Slarvey, Optimal length of training for o female nursing aide. Baltimore,
The Johns Hopkins University, 1962. 100p. (Thesis (M.S.) Johns Hopkins
University)

Labor turnover is a significant factor in the design of training programs for
nurses’ aides for acute hospitals. The turnover rates experienced, in the neighbor-
hood of 100% peor year, miligale against long training programs. Programs too bricf
Jdo not equip the trainee to make a worthwhile contribution 1o patient care. A
model of the training program yields estimates of optimal duration of training as a
function of prevailing turnover rates under circumstances existing all.the time of
the study. Insservice training prograins of five wecks duration appear optimal.

Yett, D.E. Drabek, L., Intriligator. M.D., and Kimbeli, L..]. Health manpower
planning: an economelric approach Health Services Rf.'search, 7:13447, Summer
1972, .

The demand for health manpower training is described in an economic model in
which two markets are recognized. The human population creates, through ifiness
and accident, a demand Tor service from providers, creating a service market. The
service resources thus developed create in turn a labor market for trained personnel.
Once again, maintenance of.the pool of trained personncl ¢reate a demand on the
population for trainees and a training market.’

Demand for heaith services is expressed a5 a function of size and demographlc
characteristics of the population and financial variables lncludlng cost of care and
ability 1o pay.

; Yett, D. E., Drabck., Leonard, Kimbell, Larry, and Iintriligator, Michael. The

development of a micro-simulation model of health manpower supply and demand.
In: Conference on a Health Manpower Simulation Model. Proceedings and Report.
v. 1. Washington, National Institutes of Health, Burcau of Health” Manpower
Education, Division of Manpower Inteliigence, 1970, p. 9-208. .

A simulation mode! has been constructed to represent the behavior of the major
elements within a health service system of national scope with cmphasis on the
demand for and supply of health manpower. In structure there are three modules,

" one for health services, one for health manpower, one for health education. In the

first moauie, the population of individuals in nced interacts with the population of
health institulions o creale (e health services market and a demand for health
manpower. The existence of a population of health manpower, the second maodule,
creates a market for health manpower and a demand for health graduates. In the
third module, the populations of health education institutions and students create a
market far health education and a supply of graduates. The analog in the simulation
is a set of equations describing interrefationships of entities. attributes, and events
among Lthe ¢lements of the system. The model oxists in two forms, one beyond
present data resources, another within data resources and computational capa-
bilitics. The model affords the capability to assess the effects of societal change
affecting demand for health services on. the market for health manpower and
ultimalely on the voiume of training.
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